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(54) CONTROL METHOD FOR FLASH MEMORY AND INFORMATION PROCESSOR USING 
THE SAME 

(57)Abstract: 

PURPOSE: To perform resume and quick start without 
providing a backup power source, to inexpensively 
comprise main memory large in capacity, to simplify 
system constitution without requiring an auxiliary 
memory device, to solve a problem of slow rewrite time 
or impossibility of small amount of random access at 
that time, etc., and to provide the system constitution in 
accordance with flash memory of every kind of format by 
employing the flash memory as the main memory device 
of an information processor. 

CONSTITUTION: The flash memory 2 is connected to 
the memory bus 7 of a system via cache memory 3 
being a nonvolatile memory. An address array 4 which 
records the information of the address and the access 
history of stored data, etc., is provided at the cache 
memory 3. A controller 6 supplies the data in the cache 
memory 3 or the flash memory 2 to the memory bus 7 
by referring to the address to be accessed, or stores the 
data on the memory bus 7. 
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^^^,LX^^-t^(Df>m^L\^\ tJl±<^Matc 

[0 0 4 2] tz^x. z^ti-txmmLtzmi^x^^. c 

X. mm\:^y'-^<o^^^m^ii^^Ztkcfj:^i)\ yy 
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^^W$.i:mMLXm^Xs CPU l/)^P>fOS$ii^® 

m'Pir^:it\cfj:^Zti:n&Uj:<X\tfj:hfj:\f\ 
[0 0 4 3] tti. r(7)l^. y iXcr;/^!; 3?)^. EI 

\cX^Xm±Ltz%y^\i^y V(Dy^ hr^±y^m^^ 

[0 0 4 4] ttz. ftfeld, :7y yiXzLpi^y iC*5V>X- 20 

m^mm±x^m\cmitzw^^:^^')\m 

[0045] Sit, C(7)i:t. [sl-corS-^^J^rt(7)x- 
tf. yyyi^:x/^V±kzi6\ii>m-mm\cn&'t^^ 
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[0 0 4 6] t7:)^t?:^;^^P:>. K^ttiLB#(C|i, ^y<^ V 
W4?N*ffi«±-C Sr«gait -5 relief tttf. 9- 
[0 0 4 7] ScIC, >^7 5/v'^;^^yOit^ffl«i Ur. 

i^VT/'^y<yy7p^mm<ommm\co\,^x^^^c 

(0 0 4 8] 77:yi>'^;^^y (c^oV^rii. 1 iryU(Dffi 
rtlSri^--{rv>-\^/W;:T^*fe:^pIfie*i^y TyW^ 
±<07'-^^-mLXT^±^-r^iti^T^±:^^mti^ 

^^mcy>^Ar^±:^i^mi^i-::t\zU 
r^-fe;^c7)^0ftt?5>^. fiia^v-yr/ur^-t^^t^^^ 

[0 0 4 9] meit. ^m&mx^\^^byy yi^^:^"^ 
})(Om^mXh^o 3 lit. yyy'y:x/^^\)^y-f^ 
3 2Ji, yyy^y:^^^^)rv4%^ 3 3tt. v-yT-^i^ 

v-yryv^Dry^^^. 36li. y y y'y =l :^^'<)r 

3 2.b v*yT;U/^:y7r 3 3^<^P5T-&iM$tt-57-r V 

Xhiio tztzL. ZZX<DT h'U:Kk{ty^>T h'\^y^ 

xh^. \y^>iif±x<ny-^i:^^i-j^tzih<r>r V 
[0 0 5 0] m::. *IIJS«ic*5ttS®)<tSrlftM-t6, 
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3 3;!i^e)lffi#«c:»oai^?ttSo hr^±::^(Dm'^\z. 
(Is v^yr/u^^^ 3 5 0A;':ji5''< ^v^i;:'^' 
t>itT, T-:^*|i[ajci/y r/u/<y:7r 3 3icA;^?-ti:L 
*s 'r-^A;^;5?«lTLfcg^, 77yi>'::ij^^yTV--f 10 
3 2±0, 7'f KU;^3 4"C|J^Lyc7>f >fC, x 
-i5'(?)^3S^tT^„ JW±75^ '^yy^yi^:^:^^V(Omi¥ 

I 0 0 5 1 1 *7 7 5^ ;^ ^ y Lfc^lt«RJit. 
HI?, E8:foJ:lLKgl9^#RBLTHft?^f 11171^. 

^/"^V 2(on^it. me\cxWtmLtzyyyi^zL;>i^ 20 

5=3 V hn-^ 6cO^|*:0^j?r^Lyzt<7)-e^»:). 3 8 
ii, y])r/i^y<yy7 3 3m^^y^m±\B\^X\ ffeco 

CPU 1 (DT KU>c^, 7y :y v'a.pt^y 3 lOr 

[005 21 06. El?. @9Sr#SLTi6f^Sr 

Umt6o CPUif>^(b<DT^±:^W^i^*^h^ 

^LX. 77.y v'^;^^y 3 1 SrZ^ir;j^-reyhJ6or 

y<yy7S3\c^ ^(Dv^ y-f-^i^^Lx. v-yr 

/WiJ^ny^ 3 5^A;^LT. x-^^6l#ffl-r 
T'd) , ro§ltffl$tl.;^:LX-:5'S:, =^-\' >y v/:n.^ ^ y 

y"-Kr:;^-ir;^60^lcit. Z(D^m^mmm<o^i!)^h 40 

CPU ico>^y/<;^ 7±ic, mso^v'—^^mtii-^ 

[0 0 5 31 Wik\z.. r Ki^;^r u>r(^J*9gSrMSTtX 

y^mmzVT\i\ ff«»#j0ia^. ^ggics^iA^s* 
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v^Tli, rv\^yT\^>('^r^'\^ymMm^mi^. ±x 
y4ymmz,B'^'r^h<r>ft^o ifz. Z(Dy^>r 
^±y^(r>yyyiy^j^^])\cnLX. -fe^yhrys^^ir 

aSr-foSi i:t>(c:, v-y T/UT^J'-feT^^i&r Ki/;^?^^^ 
«^Sg?i :7 7 5^ ^ y ^ 5^ T^Srttffl Ufc t> <0 t?fe 

y-(y7^-^t>^iyVT/w<yy7{cmm^*iti^. z^V 
r/\y<7a^y^A:b\^^^lht}^ti^Mc^(D^-^i. y 
'^yt^o:>^mU(DT-^ t-fht^i:. TKW'^A;^t-J: 

[00 5 41 \'f-^(D^^t^ly<^ ly 

U7.:$i^Xfy>(>\h(D 1 2 8 # g ^ V> 9 T K l^;^ Srfg^ 
tSo v'yT/v.^ay^A:^?«<?5*IO<^tti 

1 2sm^<DT-^t^j:^. mM(Dr—^ 

hi>ts y^>(oy^^\cmE't^7'-^^mmtt 

]txfo^}?S75>e>v y>yj^T^-^y^^}tm^Mm^no 
nmm^. mio. mi i^^mLxm^mt^. 

[0 0 5 5l Ell Ofi. [)-VT^-ty^\^(OT-^<DWi 

t>S', ms\zio\^^mmmkMftLx^Ltch(D 

x\ s^-. 3(1. :^--vy>:^^^yx 3 311. me(Dm 

f&(07y yi^^;^^]} 3 1 (O v/ y r>'W<:y 7 T 3 3(Ogl5 
ii-T'fct). i^yr/l^^i^D^/iJ' 3 5<^A;^(-J;orT-i$' 
<^AHi*jiMlg-Cfo5o "tLX. «Fic. 010 (2) J:: 
jFi"^>y Tyw<y 7t 3 3(;:oi^T{l. i/y TyW<.y 7 
r 3 3[^(^3fcar KU';^<OaS:^;!i5«r^/i;tco<i:-r6o 4 
1(1. ^-y^!yv/^^^yp^SBOteS5fe|g«ET*fe<9. i/y 
ryw<5/7T 3 3 t^LV^^S<Sr^LT^/^So 4 2J1. 
iyV7juy<yy7 3 3 0cfr*5fep(c:fg^$ixr-r Ku-x 

1:11. =^-V5/v'=i.;^^y 3<Ox-:^l&j^m&^^U^t 
(Dtt^o ^IcOgSll, CPUl4t&. ^-Tryi/^P^^y 
Sfi<^i't^^i.^<3V^Tgt^^tv5o 4 3(1. iyvrjuy< 
y77 3 3±(^g3gx-^ 4 2CDfe3^5feT-fe!?\ 5^ 

[00561 !illO (1) lc4oV^T(l. yyyiy^/^ 
y TU><;&^p>'>y r/w><!x7r 3 3\cm^^tiitT-'$' 

1 y^^-^-tfi^ii^i'^yv^^p^^y 3lc:te3ILT 
^iS^^^o 0^19. ig9T'^t/i7n-^-^- h(cefo 

^yt^ts^. Mcf^mai. i^VTJw<i/y7(o^m{c» 
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y (^#ttofci?)igit set *i-e# /jrv\ 
(0 0 5 71 rco-}gJB^<?)§l:Sr. HDD (H 

ard Disk Drive) \Z.^\^ ^ ^ (h'^^XZ.ht)^ . 5 

^y «rJ8fflLfc<!r-rix«. 131 0<0 (1) T*J^, 7*-^ 

f^S^Wfi[75^'5 1 2><'f bi/S^, 01 0 (2) -e 

/vr ^ -fe ;^ fe * 0 1 j^j: V ^ C2 ^ ^ (o||?Ti^ 

[0 0 5 8] rcOiUlO (2) fOi^-rSftf^^Ift^-rSfc 
i^>cr>7a-'f -y- hSr, HI 1 (c^f o. ST C PU Id^ 

^-V5'v';i;^^y s^-to^^r^-t 

-eUT. Vy T/U/^^yy'r 3 Stdv^y r/l-^ P 3 5 
i^A;OtT0fS<^x-^*^ 191111- Ux:/>^e) p «fc 

[0 0 5 9] y-^ hr^-^y^(om'^\at. T^'ry^c'^ 

iyyr/V/<-/7r 3 S^cteiS-uyhr-^J^iSr. ^T^^:y 
*>^^-ty Stc^i^L (:^T--;/:^h) , ^^-r :y ^ 

y 3i^lcffm^1S^^f^t)ffli- o 

/ ^ y 3 (omL^mmif^ y - kt ^ ;^ s 
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r/w<>;/7r 3 3f;:^&j^LT. :7^7i>^^^y r u-T 
3 2tc:!Kai1-5i:t^^*0;31;55jfi:.|iT'fc-5„ 
[0 0 6 0] >i*5, DRAMcb: SRAMO*I^-frjC<t 

m^iL^^±yy^^mKt^^^v 

\}\^mhh^t^^^\.fii\i'^x.')\z.\^xii^h. T-^<r>Wk^ 

t^SiJii^*^5feU S^'lc^tm^^^^ipdl- 
^o *6S*fetLT. «lx.tfffi;^3^Ji;6 1<DCRT^(^ 

[00 6 1] 0^9. :3--if<ir:oi#:jc, S 

30 ^-r ';'v^^;^^y f^or-i$^c0 9-^b. ii5gi--<t^fc 
7L^'fn^y2^%^i^^(n>^)^yy^'miX^h^ * 
W^(oyy^\-'^y:^^^WOdxm'i\t, ^-r^/v-^^^ 

yrt60r-:^?tc:jt-rs^±tt25>rfii±"r5c {u±<7>«ifas' 

iis-r5^s<^)^g^i3S:iai 2ic^Lfco m^. \\%. 

CPU. 3|i. rKt-:^rU'<. 6{i. r3yhn-7. 

6 0*^:, A;^;^gi:. 6ifi. 5i«. 
40 (1. TLfi^I^s i{::aS:^Lytm#a^^^±:7^i/, 53 
4fi. CPU--<;)Silii;^lg|*fg-^r-fc»5, •7;^^5F*5rSE 
[0 0 6 2] A;^^©6 OJi. il^;i< tT^-iJ'SrT:?' 

6A;^i¥©:Tfc^o 0iJ;ttf. -^"i^;^, K^lcJ: 
orlia^=ix«>p ffl;^/^©6ll^. Sie-ta^ -y-t-v^ 

50 foO. «ijxff. CRT. ELx^:5^>^u-r. ffifir'-f:^ 
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[006 3] n^-ho-yeil, y'^ ';/>^:3:^^!; 3 1 

«4t'5o CPU Hi. rtLSrSJt5i|g*#(r. ^- 
#x.btL5. (1) »ti2i^^^T5/^^ (2) H^^^Si 

t^mir^f)\ (3) ^■^5^^'^^^y7i^e>±igi-.ig lo 

St6T-i5^(7)jt^, (4) :/P ^^A;^7'j7>^:jr^ y 
T-r5;6\ (5) ^iriyi/^^^yf*9$rj^yrt57!i\ 

S?k}i^$r-^x5J:5'^jJ«^(::'ttitfJ:v\ ^fz^ CP 

[0 0 6 4] i^±(^±T(7)|IJS«^i]t;i*5V>rti. :^t:y'> 

^p^^ysii:, ^^x^tfl^trcpuHcjisgi^snT 

ot>^6o CPU i2^s-tttbSr^i^fc=tS^io 

ttOT-foSi-t^p y>rL>^y 3;5^ I^SlteSi^ 

=^+ixi^:*;^*y75^ej:7vye^^;<^ytc:x'-^«r 
3iji1-^>j^^S;05*>5o ^^-^-i/v^^^^yrttT^x-^O? 

^^/•/^7«^y±(^f^#ffi-r5:^^ :7^:yv'aLp«-:eyi: 

[006 51 V^:b*6y 

iieco^i;^, C PUji^if 40 

So t^c^^b^b, y;^i$^-hfC5ei.^/^. x-^^^Tiiig 
n-r^^m^^'^^mxh^o :i(oxo^^^mit. cpu. 

ROM. RAM. #SCMOS^Sr^UTllS^^r'fo 
5o wOS^. CPU;5^?T7Jti«><^7'o 
^7ASrROMlCrt®UT*5tt«il>o ^^t. ^Y^/'V 50 
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T. >'^s/^T5/7'ffiilgMtC0SRAM^3i^m(*:;^^y 
(F RAM : Ferroelectric RAM) *ffiffl-f5<t. 

[0 0 6 61 i^±(^ct9t;i. 2^^0^(cj;til^, r-i5^<^ 
*^T'#6o ^/h. \^KK\AX^^mzfiy)%^y y y 

•t4«i«r±lg<;iL^NORS^lt-Cti?i<. ^-T^'TiJ^'tr 
;^:&SONAND^. ANDM^. ^"^(Dyyy^y^^ 
^ y SrSffi-fS r ^ 1 5 w ^ ^ 7i«rm-efo5o 
[006 71 013 tC!J:(^||J60i|CD«ll&|i|«:^-ro H 1 
3(^:joV^■r. lOlllCPU. 10 2f±/<::^. 3 0 0tt 
^\^—/<v^-)5'^^^'^y^y=^:f^'^^)^yy^=rJ^^ 104 

p<^y r««^?ii.5tBtiigs . io5tt*j» 

[ElKT*fc5o ^-v yi/^^^y i/;^7"A3 0 ortCK;^. 
r KW';^iWS^<*i^-r6r KU':=^r u^f 310. x-^? 
SrtSl^-rs^-y y'>^p«^y 3 20. :ioi:afT Ku:^r 
3 1 00)7 KW';^^ CPU 1 0 \ t^h(r>T Ku>^Sr 
tt:$fe-f5r Ku;^it»Sl3 3 0T*«iSc$ti5o 7^-^^ 

(^ft-f ^/v^^^-=ey 3 2 Olin* (n^iM^) 
m^M h^fficOUi^;^^ 3 2 IT^fll^^nSp TK^;^ 
«rf^j^-f ST Ku^^Tb-^ 3 1 0(i. r Ki^^if 

T Kl^;^t»ai-^S-rSte1gilll 0 4f^(7>yD ^yiJ';^^ 

^) b^. r KuT^ri'-i' 3 1 0{^<7)s5^-r^uv>7>^ 
3 2\t-'^m^Mzt-'^fi-(0\m^%^^^%% (Mir 

ftaSP) c t;&^e)*Sn*<^U'v;*;^^3 1 l"Cfl|fiK$n 
1 2. 3 2 2{ir Kt-^'^r U-^f 3 1 0. ^^--tyv'^T^^ 

y 3 2 0<D$ijffli(i-^-cfoSo 

[0068] 014 li. 013 f7)il?I?3(E]JS 1 0 5 (O^m. 

7o--srij^-riaT'feSo iBiT. 01 4^c^-r*Q;S7D- 
^-ov^-cl^^^■r5<, CPUl 0 l;!i^e>H2m3glSl 0 4-^ 
y-KT^-fej^^d^^^uytii^ (STEPl) . 
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3 3 Of)^h(r>}i^y hn^m^-S 3 1 V^^y^yz^t y V 

i:^\t.irht (STEP 2) . ^^-t:/ >^^^y 3 2 0 

3 2 \(r>^'^WSit^^^<7s 1 0 
Srffi^lL (STEP21) , C P U 1 0 1 (i^Or-^ 

[0069] CPUl 0 l7i^e)COy-K7t?-trj:^-e^;^ 
k :y h^^fiJ^Lf'^J^T\ SIC, a#^x.r/u=/y Xi. 

ttffi;^^^, ^^:yv/^>^y 3 2 0rt(OU'*:^;^^3 2 1 
<^^3g^0f;55Hff^i^TV^5i:ii^lJMLfc^i'& (STEP 

2 2) li. STEP2 2 e^iitfo ^^-CUv^X^3 2 
1 1 0 4 i^o^^-r^-i/n 5^ ^r-^^ 

S^fT9. jKv^T. CPU 1 0 \i)^hri7±7>^fifz'f 

•x^32 l!^(^S^ft^^ft{c:/^o)tffl0H-S#i2^tfo 
•?:LT. aaCPUr KU>^«:l^i?;?^i$^ 3 1 
tf^^tlc. i^>?;^^3 1 ioS[ff'tfagi5cl::*M»f^ 
7T^1-^SSr§^iZitf (STEP 2 2 7) o ^LTCPU 

1 0 l^>e>T^-fe;^$nfcr— ^'SrUi^^^^ 3 2 l;i^5> 

^<:^\0 2\Z.mf)-t^ (STEP 2 2 8) o STEP2 

2 8<??«iS;55^T1--5i:S.TEP CPU 10 

3 2 i;55jEXff^?ttri^^«^^{i. 0 A]h(r> 

[00 7 0) ^)-¥7{/±:^X^%:^^yV^n'^\.. M 
icfffc(cSW* ttfc u v';^ ^ 3 1^ 1 f^(7)Mfrffi« c (7>if 

or]l^fc^ ^-y ';/v/rL;x^y 3 2 0f^<7)StM-t^$ 
1^-:;^;^^$^ 3 2 1 ;i5|gj8T^tiTV>/^v>c i: <Sr^M-r S i 

{STEP22) , V'J:^^3 2\(Dy'-'^i^^mW, 
\OA--^m^m-r^M (STEP 2 2 6) ^^Kl"^. 
^ LTIBIESE 1 0 4 rtc^gj^^-r ^ ^ 

(c. i^':^;^^3 1 it;:r Ku:^«r^#iitf (STEP2 
2 7) o *^C. STEP 2 2 7T'U'v^;^^ 3 1 lOSff 
1SaScic*5SrS:^-ritS^l^g^iA^o ^LTCPU 

1 0 l/>^^T^•fe;^^ci^lfcx-^*^'e;^:^^ 3 2 l7>^?> 
^<;^l 0 2|::til;^?-t5 (STEP22 8)o STEP2 

2 8 (7)*a^7)^^T-r 6 tSTEP l{cm^. CPUlO 
lf>^h<Dl^(r>r^-^:^^^o^ CPU 1 0 l;5>^e>121SiS 
Si 0 4-^7-1' hr^-t;^;55«iL/S:®'g' (STEP 
1) . ^^yi^^;^'e])^^^y h-t^t (STEP 
3). i^iy:^^3 2l(Dm^mm\CCPVl0li)^h<O 
S#ii^r-^SrStiitpt^fclc. w-v^J^^SllS- 
WSi-t^ {STEP324) o ^LT. STEP324 
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<o^mm^^mi:1smirh (step 3 a) o ^:co^. 
STEPilcHfJCPUio i*>e><?5U:cor^^;^Sr?$ 

[00 7 1] STEP 3T^-y y-y^^ X t 2/ hSr^ij;^ 

<D^m^m^Q(r)^m^-h. uv?;^^5^3 2 ilinftS^ix 
•CVN6x-t5';i5i[|FfiS;V."Cfc^::i:*K!Kf-Si (ST 
10 EP3 1) . Uv^:^^ 3 2 lrt;5^?>S#^tfce#«lxr 

-^^fSlSllgl 0 4[^(D|gi7'n (S 
TEP322) o r(DSTEP32 2Ti^, Ui/;:^^ 3 

^Tht^o STEP 3 2 2(Oimt^^lir^t. CPUl 

0 l7!)>bC0T^-fe;^<@3f^^tflBt8$i®l 0 4f^<D7'ci 

^h\cui^:^^3 1 ItcSKT Ku;?^*r»|ti^tP (ST 
EP3 2 3) o ^LTU':^;^^' 3 2 l(7)KSi-'5fi0T 
iCs CPUl 0 I;^^^0§#ii;9^x-i5?^«ta2^tp (S 
20 TEP3 24)o *fcSTEP3 2 4tC*5V>r. l^v^>^ 
^ 3 1 1 rt(?:> U ^ SSfW^SlS c tcS»ffir^*/T^f IS 
n^m^Tht^o -Jj. STEP3 lT'lxv>;?^:^3 1 lO 

m^^m^c<Dmm^bi^i^^^ 3 2 i\z^^;^tix\,^ 

(STEP 3 2 2) (i:^S*(7)-e> ClixS:* 
m&LSTEP 3 2 4{Cittfo UT. STEP 3 2 4(7)^ 

f]?i^«]i^<SrE14f 5 (STEP 3 3) o ST 
30 EPlicM<9CPUl 0 l7i^e)O»CC0r^'fe;^$:^o, 
[0 0 7 2] 01 407n-{;::j3V^T. 
STEP 3 2 3, 3 2 4"eUi^>^^ 3 1 1 , 3 2 1 SrJE 

oXm^LXi6< (STEP3 3) Zt\Zh^. z<Dm 

s^S u>^;^^ 3 i i . 3 2 1 ^MSr-Tttfi 

iff^i: ^nsfciii). rcDUv?;^^ 3 2 lort^m^-ftt 

laftgai 0 4<o*n^yDy^jcstj5i$nSo -tco 
£L^-ytiy^^=f'i^m^Lx^<(Dx\ 9:mm<07^h 

T^±:^^(D^^y>z^^:^\iyh(Om<0. leiSS® 1 
0 4(Dtryc./,^yn:y^^(OS^^L (STEP 3 2 2) 

[00 7 3] fa^, CPU(7>r^ir;^i^-r 
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;^^j;(^i^*^{t:^S}^yt25^). cpucDT^-e;^m{i:J: 

5/ hB$<;)fi#^x.feMco^. Hi 4«c*5tt5STE 

P 3 2 3(7)*3;31{C;fcV>T. C P U 1 0 1 COT iJ'-t ;^i®R)f 

CPU 1 0 107^ hr-^?«r. #*MLSrtT/cfo 

10 0 7 4] 01 9\zx^. ^mmm^x^^^^^^M 

i^^<7)S#ii^^rp1*4m s. ^-r ^yi/^^^y 3 2 0 

(ow.^mr^i 10 0ns tm^Lti^^(r>mm(D:^At 

CPU 1 0 l36^6tB1g$?Sl 0 4^ir>y^ hT^'^y^t^ 

(07'-'^m^mL9t<oya^y^m^ doms) ^mtb 

-t^m (4ms) Srm\ 3 
OOSrJESf-r^ (10 0ns) « rh^T'^^ hTr^^ir:^ 

;6>^TL. cpul 0 ntd^(D^m^mih-r^o 

V-Y hTiJ^-ty^iC h — ^^yw^l 4m s SrS-f-So 
[0 0 7 51 :itl«c»L. :$:mmmx*n. rKux;5U 

SF^ (S#MLS) r^fcoTfc. S#j^L5feO*fjfe:/u 30 

jE£;:^n-/^-.(07^-^§tML^g (4ms) Srglfei- 

X 7 o%mmm< . c pu i o i A^d:<r>iem\z.w^x^ 
<D. nt&':ray^(Dm^iii^mi:nfj:'ox:}s<, mi 5 

K 102. 300, 310. 312. 320, 32 
U 322. 330. 331. 104. 401. 105 

imi 3(Dnmmtmmxh^o 
[0 0 7 61 3 i3*jL. T h'\yy^^n^^nir^r y\y 

Xtf air. y>zL;^^D 3 20 ^(O^^^t^ V 
itmci. \^'y:^^Z2i^(r>'^^^Mz^'^i:7r>'t 
^0 3 5 0fi. sefiS^gi 0 4--(?>§#ji;^<o^fcfflv^ so 
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57 KUy^ffi$BfflU>^Z>$^, 3 4 01^. ieSS?Sl04 

SfflUv^X^ 3 5 oil. r KU;^r W-r 3 1 0(D^\yi> 
:^^3 13\C^Jt>LXn:^^\'fhti^o mmz.. 
fflue;^;^^3 4 Oli. yi^^^^y 3 2 0(D«-Uv^ 
:j^^3 2 llc:*fjJ;tTn2|s:a;ttibtt:5o @16«C. 01 
SOffiWlHlggl 0 5(O*0:S7D-$r*-ro "^XT. Z.(r>^ 
3i7n-(;:oV^Ti5i^i-5o i^. r^^^STM^. 013 

[0 0 7 71 cpul 0 iT^^bsetsssgi 0 4'^y-K 

r^^T^t^^^X^td^ (STEPl) . lt^S3 3 0 
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